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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a memory 
device which can be driven with low power consumption 
and hardly has wire disconnection by generating a 
magnetic field needed for magnetization reversal without 
increasing a wiring current in a vertically magnetized 
TMR element. 

SOLUTION: Wirings 71 and 72 which are so formed as to 
surround magnetoresistive effect elements 41 and 42 
from three directions effectively apply vertical magnetic 
fields to the magnetoresistive effect elements 41 and 42. 
The wiring 71 is so formed as to meander through a 
plurality of magnetoresistive effect elements 411 and 41 
which are arranged in line among those arranged into a 
matrix, simultaneously applying magnetic fields of 
opposite directions to the adjacent magnetoresistive 
effect elements 411 and 41. The plurality of 
magnetoresistive effect elements 411, 41, and 412 which 
are arranged in the extended direction of the wiring 71 
and through which the wiring 71 meanders are positioned 
alternately on both sides of the center line of the wiring 71 in the extended direction of the 
wiring 71 , resulting in reduction in distance between the magnetoresistive effect elements 41 
and 42 which are adjacent to each other in a direction vertical to the extended direction of the 
wiring 71. 
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±TKPSt-^*fflLES6 2, 6 lifi^hX^ 

[ 0 0 4 3 ] 0 4 J:ftB. 8? 2 Q%raft©ttttVM 
y*'JB. Y*(SlK36^TMR^*SY*|S]©tb'C^ 

&mi (0*©a?&) K3£s{c-rnrEg$n-ci>.5„ 
«t. TMRjR^^cssoc-r^tEasnri^ 

[ 0 0 4 4 3 * it. *mMM&<owmm* * y he. 2 

20 fiEittorii-s. 

[0045] CCT, ■7xH*Z(D&>Niatt&Z F £ 
U <ig-£fcii&t6£0. 5F£f -5. -jjJMC. aSP^Sb 

«§9 {■ 7 scoee**** y ommfeztti? s 

<X-$Z>. ^2©H^SS©!Stt»l»> J £yB. Y^lSl 
©TMRS^4 11. 4 1, 4 2*S^J^K{CEasnT 
^•S©r. 04tc^Lfc<i:^K. STMRsg^-4 1. 4 

2 s y©ffflPSA^w^*M h 9 > y ^ * 

30 ©Jfrf#tt««3*I^T2F4&r>Tt,>.5. -e©ft: 
TMR^^W^Mh^^yxi'CFUY^ 
WOii±«:EBLfci"<r^ FWSSSr*. Anx«sss 

[0 04 6] CfHtttLT. ^1©*M^"CB, 02 
. (a) (CTnL/cfcSK:. TMR^4 LiTMRJR^-4 
2©PatCB, e*SF©E»*»2*t. ti#0. 5F©fi[ 
g^b^^*S3o*S©r. TMR#^4 1iTMR 
^TF4 2©WfilB3. 5F-C&S. ^©fc*, 

a^tcrs.t^tcEs^n/cssjai^s f v >yx$© 

40 FU-f>«R«©a±fC. TMR^*Ea-C*tc^„ 
(m 3 ©HM5SI) 0 5 B. ^ 3 ©HJ60«©»tt»«| 

yt'jou-fr 1 ) h0x?*s. 06B, 05«:^sn/c 

®14WK^*y©»f®1i^0-C*S. 06" ( a ) BA - 
A' Br®. 06 (b) B B - B ' KM©»fSS«Jt0r* 

[0 04 7] 0545^0*06 (a) KB, A -A' Br® 
tcBSau-C, X*rtK««LfcTMR*f 4 1.42 
i. 2-3©TMRSS^4 1. 4 2(cW)£;rSjMJRffl©m 
W^SSh^^y^fi, YE«7 1. 7 2<t, m&iU 
50 LEiS6 3!|i^3n-rt»-S. S/c, 05fcJ:D ; 06 (b) 
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ic«. b-b' smicmvx. xufaicm&btcTM 

R3&^4 12, 42 2 4. 20©TMR^4 1 2. 4 
-A' KB4HCYBII7 1. 7 2 4. R*HiLi3ia6 

1 #*tstvci.>«. 

[0 04 8] 05KJ:ft«\ YEi&7 1 4YI3S7 2 <t 
B«M»cwgtt4ftori»*. *fc. 05tC«fc*i«\ A 
-A' KHtCfcur. TMRJR-f-4 1 4TMR^?-4 2 
©MRS 2 FT*!), B-B' BrffiCC*jt>r. TMR^ 
*4 12fcTMR#M2 2CD|BIH»«3. 5F-C&6. 

[0049] 06 (a) *#JH*-*4. A-A' KM"C 
«. TMRS5IT4 1 4TMR*7-4 2iOIBI)W«2Fft 
©T, TMRSR-f-4 1 &TMRft?4 2£*JMMtgh 
©5g^#8tfjgt£ 3 £&A,"C F U -f >MK>* 
JJeBBU YKS4y-hm®©iU:{c-r4cidSpJ 

[0 05 0] S/c. B-B' KHfc*»V>rTMR*^4 
1 2 4TMR5fr?-4 2 2©ISIH*3. 5Ft?ZCt 

•c. m3<omMBm<Dwmms*<)£t<s^xtt, tm 

R***HtfYBR*TMR*?©flffiJ: 0 0. 7 5 F 

[0 05 1 ] CfUCttLT. »2©^fil^Sg-C« l 04 
(a) iCTpbtcmiC. YE»*STMRJR-f©ii-ffl4- 

SW*ffiH*-Cl/*>H^l>ttl>©-C. *©»»-CB. 

YE®©*SBfC«fc»)SlfiSnSSBtti*^WKTMR3R 

[0052] 

[2613©$*] *£"JH&cJ:fttf. i3ig#«£tfgta£Wli& 

s c 4 k <p n m»*waimm!Ui&- ks** 
WtcEifflnsn. ^fcifrf*ifr&ij}rts-i**c4&<, 

[ 0 0 5 3 ] * fc. IEM*5gS:©!Smfitn:a*Jg^4a 



(6) #032 00 3-3 1 8 368 
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*&a&cfl5if a c 4 #r ft * . 
[0 054] Ste. E«UcJ:-3-c«bn«|RftoSfiUi 

«w^Ka<.aosn«i«cHi»iciwB f f 
*©raPB£Sfci&sc4#?ft 1 jBi#sa&«a4r* 

io [oo55]$/c, %2<DW%&*mmvmmbw& 

5ct*«Tft. fcnitf&s-ct^* Ytmmztiz. 

m i ] m i ©fewBaowBMM * v k*» 5 tm 

[B9 2 ] « 1 ©S66fi3BS^DSBEttfiR^ *y©HT«iF F 

S4. *nK»f&rs»rffl«JSiar*s. 

[03] 01 ©HSfiJgJ8©SH4»R> * y ©XES14 T 
M R S^tC^ L fc«£© 9 F 0"C* S. 
20 [H4] J(l2fl«ai0B»DSBttiWiy*y©U-fT!> F 
04. *nK»l&f4»affli»HT**. 

[05] *3©3ai0B*D»tttiRy*y©WT'? F 
0T*S„ 

[0 6 ] 0 5 icTr^titd&mm^ * >j ©»r®«g0-c 
**. 

[##©&«] 

1 pa->'j3>ifi 

20. 201. 2 1. 211 nfittKffitt 

2 2, 2 2 1 f-FlfttSK 

30 2 3, 2 3 1 tf'J->'J=i>y-F1Iffi 

3 *?#fl«lJ« 
1 1 XiBUi 

12, 71. 72 ymm . . . 

13a. 13b. 4 1. 4 1 1, 4 1 2. 42. 42 2 

TMRR-T- 
5.5 1 T i Nn-*;i«I 
6. 6 1. 6 2 SI*tHLS2^ 



